Growth inhibitory action of ebselen on fluconazole-resistant Candida albicans: role of the plasma membrane H+-ATPase.
PMA1 is a yeast gene that codes for the plasma membrane H(+)-ATPase, a protein commonly referred to as Pma1p. Ebselen (2-phenyl-1,2-benzisoselenazol-3(2H)-one) is a synthetic selenium-containing compound that has recently been shown to display antimicrobial activity owing to its ability to inhibit Pma1p. Ebselen is able to block the activity of Pma1p not only in opportunistic pathogens such as Cryptococcus neoformans and Candida albicans but also in nonpathogenic yeasts such as Saccharomyces cerevisiae. A series of in vitro studies aimed at evaluating the antifungal activity of ebselen were performed. At low concentrations (<10 microM), ebselen was fungistatic against three strains of S. cerevisiae (IC(50) approximately 3 microM) and one fluconazole-resistant strain of C. albicans (IC(50) approximately 6 microM), and at a high concentration (30 microM) it was fungicidal against C. albicans. Moreover, ebselen was found to inhibit medium acidification by the fluconazole-resistant strain of C. albicans in a concentration-dependent manner. In comparison to currently used antifungal agents represented by azole (itraconazole, ketoconazole, fluconazole) and polyene (amphotericin B) compounds, ebselen was at least 10-fold more potent than fluconazole but less active than the other compounds tested. The present results suggest that the growth inhibitory activity of ebselen toward fluconazole-resistant yeast cells is due, at least in part, to inhibition of Pma1p. Ebselen may also serve as a useful agent in the treatment of infections caused by fluconazole-resistant fungi.